By realizing in thin films a tensile stress state, superconductivity of 13 K was introduced into FeTe, an non-superconducting parent compound of the iron pnictides and chalcogenides, with transition temperature higher than that of its superconducting isostructural counterpart FeSe. For these tensile stressed films, the superconductivity is accompanied by the softening of the first-order magnetic and structural phase transition; and also, the in-plane extension and out-of-plane contraction are universal in all FeTe films independent of sign of lattice mismatch, either positive or negative. Moreover, the correlations were found exist between the transition temperatures and the tetrahedra bond angles in these thin films.
There is considerable interest in promoting transition temperature (T c ) [1] and even introducing superconductivity by realizing in thin films a high-pressure state, i.e., an effect of the stress tensor. Stress in thin film is, for specified directions, the force per unit length the substrate exerted across the interface on the elastically deformed film. Although an in-plane extension of the film is not forbidden in nature, stress effect is generally believed to be in-plane contraction analogous to application of hydrostatic pressure on bulk materials [1] . Consequently, tensile stress in films is usually believed to be irrelevant to such purpose and therefore is rarely studied.
Very recently, the discovery of superconductivity in iron pnictides [2] and chalcogenides [3] has triggered tremendous efforts to search for new superconductor materials and to raise their T c by chemical doping [4, 5, 6, 7] or by external pressure [8, 9, 10, 11] . A corrugated layer comprising Fe and pnictogens (Pn = P, As) or chalcogens (Ch = Se, Te) incorporates with different interlayers leading to four structural families, among which binary iron chalcogenide FeSe and FeTe as well as their solid solution FeSe 1−x Te x possess the simplest crystal structure with only the FeCh layers stacking one by another. In comparison with chemical doping which usually changes physical parameters in many different ways, hydrostatic pressure experiment can provide systematic study on salient physics, and therefore it is widely applied to study phase transitions and to raise T c of the iron pnictides [8, 9] and chalcogenides [10, 11] , including making parent compounds superconducting [9] .
We report the superconductivity at 13 K in FeTe which is in the form of thin films and under the tensile stress, although bulk crystals are not superconducting at ambient pressure [12, 13, 14] or under high pressure [15, 16] . The intriguing fact is, superconductivity appears when the first-order magnetic and structural phase transition softens, and when the Fe-Te-Fe bond angles become larger. Our demonstration of superconductivity introduced by extension of lattice realized via interfacial stress paves the way for higher transition temperatures in iron chalcogenides by fine tuning the crystal structure through chemical doping and for better understanding of superconductivity mechanisms in this category of materials. Although FeTe films deposited from a FeTe target without excess Te content are superconducting, epitaxial, and single-phased as revealed by X-ray diffraction (XRD), some Fe-rich precipitates of ∼ 500 nm in size are found on surfaces of such films, 24 in total. Scanning electron microscopy (SEM) and energy dispersive analysis of X-ray (EDAX) give a Fe : Te ratio of ∼ 8.9 : 1 with electron beam focused on the precipitates.
All films given in this paper, 86 in total, are deposited from the targets with nominal composition of FeTe 1.4 . As shown in Fig. 1 ture T c, 0 reveal the maxima in 90 nm films, which suggest the critical thicknesses for pseudomorphic growth of these in-plane stretched films are ∼ 90 nm [18] . Highresolution XRD was performed on 4 out of 32 samples shown in Fig. 1 (e) to obtain their a-axis lattice constants, from which the Fe-Te-Fe bond angles can be estimated given in Fig. 1(f) . Meanwhile the Rietveld refinement was performed on a FeTe powder sample at 300 K. Minor amount of FeTe 2 (∼ 7 %) was found coexist with Fe 1.08 Te phase, the a, c, Te z-coordination, angle 1, and angle 2 of which are 0.38214(3) nm, 0.62875(3) nm, 0.2803(2), 62.64
• , and 94.63
• , respectively. This refinement result is in consistent with that given in Ref. [15] .
One striking character is that the superconducting FeTe films change dramatically in the Fe-Te-Fe angles compared to the non-superconducting Fe 1+δ Te bulk samples. The increments of the angle 1 and angle 2 are ∼ 0.4
• and ∼ 0.75
• , respectively ( Fig. 1(f) ). The bond angles dependencies of T c, 0 are given in Fig. 1(f) .
Since a-axis lattice constant of the FeTe bulk material is smaller than those of MgO, SrTiO 3 , and LSAT, but larger than that of the LaAlO 3 , the fact shown in Fig. 1(e) that all c-axes lattice constants of the films are smaller than that of the FeTe bulk is peculiar. The contradiction to the expectation that the films on LaAlO 3 should be compressed in-plane and therefore stretched out-of-plane suggests that FeTe is quite unique in properties. This may include at least 3 aspects: (1) FeTe intends to expand its lattice in-plane regardless of sign of the lattice mismatch, which is possible since epitaxy of thin films is a kind of low dimensional phenomenon providing more freedom for lattice to adjust itself. (2) FeTe can easily shrink its lattice out-of-plane in case needed. (3) the critical thickness of 90 nm implies smaller elastic modulus, i.e., FeTe being a softer material. The above hypotheses receive strong supports from the recent hydrostatic experimental results on FeTe [15, 16] and on FeSe [10, 11, 19, 20] , from which the Se-Se bonds between the adjacent FeSe layers are van der Waals force; and FeTe and FeSe are difficult to be compressed in-plane, easier to be compressed out-of-plane, and softer with an elastic modulus as small as only ∼ 30 GPa for FeSe [19] .
The FeTe films on different substrates were observed by the SEM, atomic force microscopy, and transmission electron microscopy. The SEM and EDAX results of a FeTe film on SrTiO 3 ( Fig. 2(a),(b) ) reveal that the film has precipitates of ∼ 150 nm in size on the surface. The EDAX were performed not only on the big area ( Fig.  2(b) ), but also on the precipitates and on the areas without precipitate. These analyses lead to 2 results: (1) the Fe : Te ratios ranging from 1.04 to 1.10 over 1, (2) no Se contaminations in the FeTe films. Figure 3 reproduces the temperature dependencies of the resistivity, dc magnetization, and ac susceptibility of a FeTe film on MgO substrate. The starting transition temperature T c, onset is 13.0 K, and the T c, 0 is 9.1 K as shown in Fig. 3(a) . Since the magnetization signal is dominated by the strong paramagnetic contribution from the oxide substrates in low temperature, we subtract the magnetization of the film from that of the film on MgO substrate, as given in Fig. 3(b),(c) . The superconducting volume is 22 % at 2 K, which is much higher than FeSe [3] and close to Fe 1+δ Se 0.5 Te 0.5 [21] . Almost all the film samples show T c, onset of 13.0 K, identified by the resistance measurement and the dc magnetization mea- surement. This value is much higher than that in FeSe bulk [3, 22] and thin film [17, 22, 23] samples. The highest T c,0 observed in resistance measurement is 10.6 K, for a 90 nm thick film on SrTiO 3 . Further studies should pay attentions to the possible inhomogeneity inside the films which may contribute to the non-bulk superconductivity and relatively large ∆T c .
In non-superconducting FeTe bulk samples, a firstorder magnetic and structural phase transition occurs at ∼ 70 K accompanied by the anomalies in resistivity (Fig. 3(a) ), magnetic susceptibility, and Hall coefficient [12, 13, 14] . Obviously this transition is broadened, with maxima or dramatic drop starting at 85.7 K (Fig. 3(a) ), 120.2 K (Fig. 3(b) ), and 79.3 K / 86.2 K (Fig. 4(a) ) for the resisitivity, susceptibility, and Hall coefficient, respectively. Furthermore, the influences of the magnetic field on superconductivity were investigated (Fig. 4(b),(c) ). The upper critical field H c2 (0) estimated [17] is 123.0 T, much higher than that of FeSe [3, 17] , and comparable to those of iron pnictides [24] . The current carrying capacities, i.e., the critical current densities J c (2K, 0T) and J c (2K, 7T), are 6.7 × 10 4 A cm −2 and 3.0 × 10 4 A cm −2 , respectively. This suggests that the FeTe films may serve as a good supercurrent carrier under certain magnetic field.
The tetragonal FeTe is in the spotlight because of its theoretical significances: (1) There are increasing consensus that superconductivity in the iron pnictides comes from doping induced suppression of the spin-density-wave (SDW) ground state [25] , while if or not such picture applies fully to the iron chalcogenides is still under debate [26, 27, 28] . (2) Density functional study predicted a stronger SDW and therefore a higher T c in FeTe than FeSe was expected [29] . Such speculation was growing af- ter 37 K superconductivity was reached under high pressure in FeSe [11] and application of pressure was found to enhance the spin fluctuations [30] . With superconducting FeTe films available, whether or not the SDW exists [26, 27, 28] but only being softened as our experiments have indicated will provide testimony to the ongoing debate upon mechanism of iron pnictides and chalcogenides.
In summary, the onset of superconductivity of 13 K has been introduced by interfacial stress, and more specifically by the tensile stress, into the tetragonal nonsuperconducting FeTe compound. We noticed that this can only be realized via stretching the specimen rather than compressing, which can be regarded as a "negative" hydrostatic pressure. FeTe has been regarded as touchstone of several appealing mechanism proposals. The new findings, the softening of the first-order transition and the increment of bond angles, surely input more ingredients (or say, more constraints) for further theoretical studies on superconducting mechanism. 
